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This north-facing escarpm
ent is surrounded by irregular topography w

hich has a relief of 1-5 m
eters and a dom

inant 
N

E-SW
 lineation running at a diagonal to the escarpm

ent.   Possibly, the escarpm
ent lies along the boundary 

separating gently southw
ard dipping, m

ore resistant upper D
evonian deltaic sands and silts, or an upper D

evonian 
lim

estone bed w
hich is m

ore resistant than the m
arine shales to the north.  A

lternately, the escarpm
ent could have been 

form
ed along a preexisting fault, w

hich had juxtaposed m
ore resistant and less resistant strata.  The escarpm

ent is 
parallel to the inferred direction of flow

 of glacial ice advancing dow
n the axis of the lake floor.  Lack of large-scale 

irregularities along the edge of the escarpm
ent probably reflects the likelihood that in the subglacial regim

e of erosion, 
any northw

ard projections of the resistant eroding strata w
ere sheared off due to the eroding pow

er of the ice.
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TH
E ISLA

N
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R
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The islands and reefs bordering and lying w
ithin the w

estern 
basin have bedrock cores w

hich are erosional rem
nants of the 

m
ore resistant rock strata.  The islands and reefs occur m

ainly in 
tw

o north-south bands, the w
estern band (B

ass Islands, C
ataw

ba 
Island, M

iddle and East Sister Islands) form
ed on erosional 

rem
nants of resistant upper Silurian dolom

ites of the Put-in-B
ay 

and R
aisin R

iver Form
ations, and the eastern band (M

arblehead 
Peninsula, K

elleys Island, Pelee Island) form
ed on erosional 

rem
nants 

of 
resistant 

low
er 

D
evonian 

lim
estones 

of 
the 

C
olum

bus Form
ation.   The natural channels w

hich occur in the 
straits betw

een the B
ass Islands and adjacent to these islands to 

the w
est are over deepened and have eroded/corroded through 

the lim
estone and dolom

ite bedrock. The deepest channel depth 
is the 19-m

eter Starve Island D
eep located betw

een the 
southern- m

ost B
ass Island and M

arblehead Peninsula.  

PO
IN

T PELEE R
ID

G
E

Point Pelee R
idge includes Point Pelee and 

extends offshore south-southeastw
ard for a 

distance of about 10 kilom
eters, w

here it 
ends abruptly.  This ridge has 6-8 m

eters of 
total relief and extends up to depths of less 
than 5 m

eters.  Previous interpretations have 
presented Point Pelee together w

ith Point 
Pelee R

idge as m
oraine associated w

ith the 
Pelee-Lorain R

idge on w
hich 3500 years 

before present-to-recent sand deposits have 
been concentrated.  Since 3500 years before 
present, the subaerial extent of Point Pelee 
has 

dim
inished 

as 
a 

consequence 
of 

continued rising w
ater levels.

PO
IN

T PELEE FA
N

Extending to the east of the Point Pelee R
idge is the Point Pelee Fan, a fan-shaped 

delta-like body of sedim
ents w

hich crests at 11-12 m
eters below

 present lake level.  
This fan is recognizable dow

n slope to a depth of 18 m
 and it extends as far south as 

the Pelee-Lorain R
idge.  B

ecause of its crestal depth of 11-12 m
eters, w

e believe 
that this fan m

ay have been principally form
ed at the tim

e w
hen the lake level w

as 
about 10-15 m

eters low
er than at present, prior to deposition of the shallow

er 3500 
years before present to present sands on the Point Pelee R

idge.  If this fan is in fact a 
relict shoreline feature, it m

ay have been form
ed by the D

etroit R
iver w

hen the Port 
H

uron outlet from
 Lake H

uron w
as first opened up and the new

ly form
ed D

etroit 
R

iver w
as eroding its channel and bringing a heavy load of sedim

ent into Lake Erie.

LO
N

G
 PO

IN
T-ER

IE R
ID

G
E

The Long Point- Erie R
idge is a broad (14-22 kilom

eters) arcuate ridge of 5-10 m
eters overall 

relief, capped by com
plex topography, extending upw

ard to m
inim

um
 depths of 10-15 m

eters, 
and extending across the lake floor from

 near the inshore end of the Long Point Spit, alm
ost to 

the Presque Isle Spit at Erie, PA
. This feature has been interpreted as an end m

oraine form
ed 

during the last m
ajor re-advance of glacial ice into the Eastern Erie B

asin.  O
verall shape of 

the Eastern Erie B
asin, and the arcuate shape and topography of the Long Point-Erie R

idge, as 
seen in this new

 bathym
etry, strengthens the interpretation that this feature is an end m

oraine.

PEN
N

SY
LVA

N
IA C

H
A

N
N

EL

A
 ridge extending w

estw
ard along the north w

all of the Pennsylvania C
hannel suggests 

a “natural levee” in w
hich sedim

ents eroded from
 the southern end of the Long Point-

Erie R
idge are carried w

estw
ard and deposited as overbank deposits.  This channel is 

the location of strong return flow
 from

 the Eastern Erie B
asin to the C

entral Erie B
asin, 

w
hich is set up during and follow

ing periods of strong frontal w
inds blow

ing from
 

w
est to east longitudinally dow

n the length of the lake surface.  Such w
inds transport 

surface w
ater eastw

ard, raising lake levels in eastern Lake Erie and requiring a 
com

pensating w
estw

ard flow
 at depth once equilibrium

 is reached, or follow
ing 

relaxation of the strong w
inds.  This pattern of w

ater flow
 occurs at present, but it m

ay 
have been stronger w

hen lake levels w
ere low

er.

LO
N

G
 PO

IN
T SPIT

This is one of the m
ost prom

inent topographic features in Lake Erie, extending about 35 
kilom

eters east-southeastw
ard from

 the O
ntario shore out into the Eastern Erie B

asin. The spit is a 
late H

olocene to recent depositional feature constructed of sand eroded from
 the O

ntario shore 
cliffs to the w

est and brought eastw
ard and deposited by long shore drift.  Steep slopes and 55 

m
eters of relief, the highest lake floor relief in Lake Erie, separate the Spit from

 the floor of the 
Eastern Erie B

asin, direct physical evidence of its recent depositional origin.

LA
K

E SA
IN

T C
LA

IR

The floor of Lake Saint C
lair is very shallow, w

ith the deepest point lying 
just in excess of 6 m

eters.  D
eep w

ater sea lanes are therefore dredged 
channels across the extent of the Lake.  M

icrotopography form
ed by 

dum
ping of dredge spoils is present on either side of the dredged sea lane 

channel.  O
ther sm

all-scale topography, including a north-south ridge 
extending northw

ard from
 the south shore, m

ay be anthropogenic in origin.  
The delta of the Saint C

lair R
iver is the dom

inant feature of the Lake.  This 
platform

 of deltaic deposits has been built out into the Lake, the outer edge 
of w

hich is bounded by foreset slopes extending dow
nw

ard from
 platform

 
depths of less than one m

eter to m
ore than 3 m

eters depth.  

C
LEA

R
 C

R
EEK

 R
ID

G
E

A
 sm

all, narrow
 arcuate ridge having a few

 m
eters relief occurs 8-

15 kilom
eters w

est of, and approxim
ately parallel to, the Long 

Point-Erie R
idge.  This ridge, probably glacial in origin, is 

unusually linear for a topographic feature.  It extends southw
ard 

from
 the O

ntario coast across m
ore than half the w

idth of the Lake.  
A

lthough its exact origin rem
ains a m

ystery, it has som
e of the 

m
orphological characteristics of an esker. 

PELEE-LO
R

A
IN

 R
ID

G
E

The Pelee-Lorain R
idge extends southeastw

ard from
 Pelee Island alm

ost to the O
hio shore.  

Previously it w
as assum

ed that this low
 ridge w

as continuous betw
een Point Pelee and its 

southern term
inus near the O

hio Shore.  This new
 bathym

etry show
s clearly, how

ever, that 
the Pelee-Lorain R

idge is not continuous w
ith Point Pelee, but is instead continuous w

ith 
Pelee Island, 20 kilom

eters to the southw
est!  This ridge has been interpreted as an end 

m
oraine probably associated w

ith a re-advance of the retreating W
isconsin Ice Sheet, and 

probably correlating w
ith the proglacial Lake M

aum
ee II.

EX
PO

SED
 BED

R
O

C
K

 IN
 W

ESTER
N

 LA
K

E ER
IE

A
reas of exposed bedrock, characterized by a fine-scale topography, have been 

identified off the southern shoreline w
est and east of Verm

ilion, and east of 
Lorain, O

hio.  Several ledges are clearly delineated; as m
any as three separate 

ledges occur in parts of both areas.  These ledges are presum
ably the erosional 

surface expression of stratification or jointing in the underlying upper D
evonian 

shales. O
ther areas of exposed bedrock occur around the lake, especially along 

the shoreline of the Eastern Erie B
asin. 

SO
U

TH
ER

N
 SH

O
R

E O
F EA

STER
N

 BA
SIN

The southern shore bordering the Eastern Erie 
B

asin is straighter than the northern shore and is 
relatively free of coves and inlets.   M

iddle and 
upper D

evonian m
arine shales and terrigenous 

siltstones of the H
am

ilton, G
enesee, Sonyea, 

W
est Falls, Java, and C

anadaw
ay G

roups, in 
ascending order, crop out along the shore. These 
D

evonian strata intersect the shore at a low
 

angle and extend w
estw

ard beneath the Lake.
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A
n irregular shoreline underlain by relatively resistant bedrock, capped by only a thin m

antle of 
glacial drift, characterizes the northern shore of the Eastern Erie B

asin.  B
edrock outcrops occur at 

several locations along the shore.  The irregularities of the shoreline are continuous w
ith N

E-SW
 

trending ridges and valleys w
hich extend offshore.  These ridges are form

ed in relatively resistant 
basal lim

estones of the D
evonian (B

ois B
lanc and D

undee Lim
estones in O

ntario; continuing 
eastw

ard as B
ois B

lanc and O
nondaga Lim

estones in N
ew

 York State).
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1)   A
 succession of Paleozoic (250-500 m

illion years before present) strata w
ere deposited 

over the region, including the easily erodible D
evonian (350-400 m

illion years before 
present) shallow

 w
ater m

arine shales and carbonates into w
hich the Lake B

asin w
as eroded.

2)�� A
n elaborate system

 of drainage channels w
as incised into the Paleozoic bedrock during 

post-Paleozoic, pre-glacial tim
e w

hen the region w
as elevated above sea level.  

3)  R
epeated episodes of glacial erosion excavated the lake basin during Pleistocene tim

e (0-
2 m

illion years before present).

4)  Final retreat of glacial ice from
 the area about 13,000 years before present left in place a 

topographic surface form
ed by erosion of bedrock and by deposition of sedim

ents 
underneath and near the m

argins of the ice sheet. 

5)  Lake floor topography w
as m

odified follow
ing deglaciation by deposition and current 

sculpting of sedim
ents on the lake floor.  A

nthropogenic effects of dredging and m
ining also 

contributed to topographic m
odification.  

Lake Evolution
Bathym

etric C
om

pilation

C
ontinuing cooperative effort betw

een N
O

A
A

 and 
the C

anadian H
ydrographic Service has resulted in 

the com
pletion of this bathym

etry.  The bathym
etry 

w
as 

com
piled 

m
ostly 

at 
scales 

ranging 
from

 
1:2,500 to 1:100,000, using the entire historic 
hydrographic sounding data base from

 the U
nited 

States and C
anada.  The contours have been 

registered to the N
O

A
A

 nom
inal scale 1:80,000 

digital vector shoreline.
  In som

e areas, such as along the C
anadian shore, 

greater detail is seen in the contours than in other 
areas.  This is a natural consequence of differences 
in the trackline spacing of the bathym

etric surveys 
used in the com

pilation.  The bathym
etry has been 

raster scanned and vectorized, and w
ill soon be 

available in the form
 of digital data and im

agery. 

 


